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1. Abstract 
 
 In Hong Kong, there is an estimate of 2400 patients with neuromuscular disorders (NMD). 
Due to the degradation of mobility, they have encountered a number of difficulties in oral health 
maintenance and have limited access to dental healthcare services. The aims of this community 
health project were 1) investigate the effect of NMDs on manual dexterity and its impact on their 
oral health status and 2) outline the dental care services that can meet the special needs of these 
patients in Hong Kong 
A convenient sample composed of 27 participants, aged from 25 to 65 (mean=48.4±11.5), 
were recruited separately from Hong Kong Neuromuscular Disease Association (HKNDA), Hong 
Kong Physically Handicapped and Able-Bodied (HKPHAB) Association and the Neurology 
Clinic of Queen Mary Hospital. Dental treatments including scaling, topical fluoride application, 
dental fillings and extractions were provided in Prince Philip Dental Hospital to 9 participants, 
who were able to access there by their own arrangements. Home visits werearranged forthe other 
participants. Questionnaire survey was conducted by means of face-to-face interviews. Modified 
Barthel Index was used to assess their dependence and general mobility. The Manual Dexterity 
Tool (DAT) was constructed for measuring the level of manual dexterity intoothbrushing. 
Toothbrushing utensils and practice habits were modified (toothbrushing modifications) when 
necessary, according to the result of DAT. 
About 77.8% of participants were irregular dental attendees and the reasons behind 
werelimited mobility, obstacles in accessing dental clinic, financial difficulties and feeling no 
needs. 77.8% of the participants were moderately to severely dependent, according to MBI 
classifications. A total of 66.7% of participants had toothbrushing modifications.It was found that 
toothbrushing modificationwas associated with subjective report of manual dexterity (Fisher’s 
exact test, p=0.026). The mean differences in MBI score between toothbrushing modification 
groups were statistically significant (2 samples t-test, p=0.001). The 95% confidence limit (upper-
tailed) of MBI score with toothbrushing modification was 58.6. Evaluation about the service 
provided in various aspects was positive. 
It was concluded that NMD patients had impaired manual dexterity in toothbrushing. They 
had difficulties in accessing dental care service. The existing dental care service, however, could 
not meet their special needs particularlyin patient transportation and chair transfer. However the 
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oral health status of NMD patient was not poor. It was advised that home visits by outreaching 
team should be established for providing dental screening, manual dexterity measurement, 
toothbrushing modifications and motivations to them. Only patients with treatment needs will be 
referred to special care dental clinic by special transportation vehicle.The design of special care 
clinics should be wheelchair-friendly, to allow for an ease to access to dental chair and spaces for 
patient transfer. It is mandatory for all dentists and auxiliaries that providing services to NMD 
patients to receive training and drills on transferringpatient. Continuous manual dexterity 
assessment and toothbrushing modification are important for NMD patients to maintain their oral 
health. When NMD patients are assessed for their general mobility by medical colleagues, DAT 
should be recommended to those patients with MBI score fell below 59.  In such case, most NMD 
patients with a need for toothbrushing modifications could be addressed.  
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2. Introduction 
 
Neuromuscular disease (NMD) is a broad term used to describe various disorders muscles, 
nerve-muscle junction and peripheral nerves in limbs. Examples of neuromuscular diseases 
include: amyotrophic lateral sclerosis, multiple sclerosis, muscular dystrophy, myasthenia gravis, 
spinal muscular atrophy and spinocerebellar ataxia. In Hong Kong, the estimated prevalence rate 
of neuromuscular diseases in children was 1 in 4669
1
 and there was an estimate of 2,400 patients 
with neuromuscular disorders 
2
. A brief review of the common NMD includes: 
 
Amyotrophic lateral sclerosis (ALS) is a motor neuron disease whereby the upper and lower 
motor neurons degenerate.  Symptoms normally begin in the upper extremities and one of the 
earliest indications of the disease included stiffness of fingers, inability to complete tasks 
requiring fine finger movements and weakness and wasting of hand muscles. As the disease 
progressed, the entire body wouldbe affected and the patient would have difficulties in 
mastication and speech
3
.  There would be a decreasing activity of the tongue and perioral 
musculature, lowering the natural cleaning ability of the oral cavity.  
 
Multiple sclerosis (MS) is a chronic auto-immune inflammatory disease in which the myelin 
sheath of axons degenerated.  The disease occurs as recurrent attacks, during which there was an 
impairment of vision, bladder dysfunction and muscular incoordination 
3
. MS patients might be 
presented with trigeminal neuralgia, sensory neuropathy of the trigeminal nerve and facial palsy 
3
.    
 
Muscular dystrophy (MD) is a group of thirty and more genetic diseases in which there was 
progressive skeletal muscle weakness, muscle protein defects and muscle cells and tissue death. 
3
 
Muscles of facial expression and mastication are commonly involved while patients with the 
oculopharyngeal form of MD had significant difficulty in swallowing 3. 
 
Myasthenia gravis (MG) is an autoimmune disorder in which circulating antibodies block 
the acetylcholine receptors at postsynaptic neuromuscular junction; thus, affecting the 
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transmission of nerve signals to muscles 
3
.  Muscles of facial expression and mastication were 
also commonly involved and tongue edema might also be present.  
 
Spinal muscular atrophy (SMA) is a genetic defect disease in which there is death of 
neuronal cells in the anterior horn of the spinal cord, causing muscle atrophy 
3
.  
 
Spinocerebellar ataxia (SCA) is a group of genetically distinct diseases characterized by 
signs and symptoms referable to the cerebellum, brainstem, spinal cord, and peripheral nerves, as 
well as other brain regions in different subtypes 
4
. As time goes on, SCA could affect speech and 
mastication. 
 
With the symptoms listed above, patients with neuromuscular diseases might impose 
difficulties in many aspects of their daily life.  With regards to oral health, the patient’s ability to 
grip a toothbrush, hold the toothbrush at mouth level and perform brushing movement properly 
might be hindered by their muscle weakness, fatigue and a loss of fine motor skills. Concerning 
their accessibility to dental services, these patients might have low motivation in seeking dental 
treatment as they had a wide range of physical limitations, making it hard for them to journey to a 
clinic. In addition, most clinics were not designed for wheelchair access as there might be steps 
and narrow hallways. Patients mightalso have limitationsthat preventing the transferfrom 
wheelchair onto dental chair by themselves or even by other helpers.  
 
Moreover, neuromuscular diseases differed from other physical disability in the sense that 
this group of patients suffered from the disease progressively; it was not a point incidence where 
physical ability was lost. Their mobility deteriorated gradually with time, making their caregiver, 
dental health care provider and even the patients themselves overlooked the increasing difficulties 
encountered in daily oral hygiene maintenance. Their manual dexterity would worsen over time 
and if their difficulties could not be identified and managed correspondingly, the impact on oral 
health could be dramatic. 
 
Despite difficulties in oral health maintenance and dental problems encountered by this 
group of patients, there were insufficient studies on this topic.  In PubMed, there are 14, 222 
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research articles related to the keyword  “Amyotrophic lateral sclerosis” but only 46 articles 
related to the keywords “Amyotrophic lateral sclerosis” and “Dental.”  Similarly, there were only 
171 out of 52,013, 139 out of 25,779, 46 out of 14,009, 10 out of 5,298 and 65 out of 6364 
articles related to the dental aspects of multiple sclerosis, muscular dystrophy, myasthenia gravis 
patients, spinal muscular atrophy and spinocerebellar ataxia patients respectively.  Furthermore, 
among all those dental related articles, there was no assessment index found to measure the 
dexterity level of a patient for carrying out routine oral hygiene practice.  Only the general 
assessments such as Katz Index of ADL, Health Assessment Questionnaire, MACTAR Patient 
Preference Disability Questionnaire and the Modified Barthel Index
5
, which determined the 
general mobility of patients with NMD, were found.   
 
In Hong Kong, most of the dental services were provided by private dental practitioners and 
Non-governmental Organizations. However, the dentist and auxiliary workers in this sector might 
not be able to satisfy the special needs of the NMD patients, possibly owning to 
limitedprofessional training,inconvenient clinic designs and expensive treatment fees. Prince 
Philip Dental Hospital is a teaching hospital, responsible for training dentists and auxiliaries in 
Hong Kong. This hospital would only provide services to patients who meet the criteria for 
teaching purposes. The government of HKSAR would provide special dental care services to 
patients with special needs. There are 35 dental clinics and 7 dental departments in public hospital 
in Hong Kong. They are responsible for providing dental services to the civil servants and 
prisoners. Their special dental care services to patients such as NMD patients would require 
referral letters from general dentist in private sector. From this viewpoint, difficulty inaccessing 
dental clinic mightstill hinder the NMD patients from utilizing the government services. In 
conclusion, there is no organized special care dental service for patients with special needs, such 
as NMD in Hong Kong.  
 
The advancement of medical technology allowed more and more NMD patients to prolong 
their lifespan. It was undeniable that there was a pressing need to maintain their oral health at the 
same time.A lack of coordination of special care dental services in Hong Kong might impose 
difficulties for the NMD patients in obtaining, financing, and managing thesuitable dental 
services for themselves. Similar conclusion in medical services for NMD had been reported 
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previously.  Abresch et al
6
showed that a lack of information to link up disease and services would 
directly affect the quality of health of this community. 
 
In order to design a better oral healthcare servicesfor NMD patients, our project is designed 
to collect data regarding the difficulties for NMD patients in utilizing the existing dental care 
services, their difficulties in carrying out routine oral hygiene practice, as well as the difficulties 
in providing dental treatment from clinician’s point of view. Suggestion for special care dental 
services in Hong Kong, which would be suitable to meet the special needs of NMD patients, 
would be made.  
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3. Aims & Objectives 
 
Aims 
 
 To investigate the effect of neuromuscular disorders on manual dexterity and its impact on 
oral health 
 To outline the dental care services suiting the special needs of patients with 
neuromuscular disordersin Hong Kong 
 
Objectives 
 
● To study the correlation among the general mobility, manual dexterity, oral hygiene 
practices and the oral health impacts on daily life. 
● To provide customized oral hygiene instructions and toothbrushing modifications 
● To provide dental treatments to NMD patients 
● To describe the difficulties in providing dental services to NMD patients 
● To study the dental behaviours of NMD patients in Hong Kong 
● To describe the obstacles faced by these patients in utilizing the existing dental health care 
system in Hong Kong. 
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4. Materials & Methods 
 
4.1 Materials 
 
4.1.1 Study Population 
Residents in Hong Kong with definite diagnosis of any form of NMD would be included. 
 
4.1.2 Questionnaire Design 
The questionnaire was composed of 3 parts. They were structural questions, Modified 
Barthel Index (MBI) and Dexterity Assessment Tool (DAT). 
 
4.1.2.1 Structural Questions 
This part consisted of 39 questions,which divided into 6 sections (Appendix II): 
1.  Demographic background 
- Age, gender 
- Education level & occupation 
2. Medical background 
- Type of disorder & years of being diagnosed 
- Ambulation devices 
- Eating difficulties 
3 & 4. Dental knowledge, attitudes and behaviours 
- Knowledge and usage of other oral hygiene aids 
- Self-grading on importance of oral hygiene 
- Toothbrushing habit and difficulties encountered 
- Frequency and time of dental checkup 
- Treatment received in last dental visit 
5. Oral health impact on daily life 
6 questions from the translated manuscript of General Oral Health Assessment Indexwere 
utilized, the selected questions included:  
- Oral function: limited in choice of food intake; satisfied with appearance of teeth. 
- Pain and Discomfort: discomfort during eating; sensitive to hot, cold, sweet or sour food 
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- Psychosocial: worried about teeth;cautious about their teeth when eating in front of 
others 
6. Detail medical history for preparing dental treatments 
This part was completed by participantsonly when they agreed toreceive dental treatment 
in PPDH. 
 
4.1.2.2 Modified Barthel Index (MBI) 
The MBI was used to assess the amount of assistance required in functional independence 
in activities of daily living (Appendix VIII). It contained 10questions concerning different aspects 
of daily activities: personal hygiene, bathing, feeding, toilet, stair climbing, dressing, bowel and 
bladder control, ambulation and chair to bed transfer. The result was recorded on a 5-point Likert 
scale. Score 1 was given to ‘unable to perform task’, Score 2 for ‘maximum help require’, Score 3 
for ‘moderate help required’, Score 4 for ‘minimal help required’ and Score 5 for‘fully 
independent’. The score for each question would be weighted and summated to give the total MBI 
score, which has a range from 0 to 100. The lower the score indicates the more dependence on 
daily activities.  
 
4.1.2.3 Dexterity Assessment Tool 
The DAT was constructed in this study to determine the severity and extent of 
participants’disabilities in the manual dexterity of toothbrushing. The DAT consisted of five 
exercises. A trained facilitator would be responsible to conduct the procedures and recorded the 
results. Participants were asked to listen to the instruction carefully. Once the required action was 
fully understood,they would perform the exercise with their greatest effort. (Appendix III) 
 
Exercise 1. Griping Toothbrush handle 
A normal sized toothbrush (Colgate) and three modified toothbrushes were provided: a 
toothbrush with handle of 3.5 cm diameter, a toothbrush with handle of 6 cm diameter, and 
a modified scrub brush handle (Appendix IV). The 3.5 cm and the 6 cm toothbrush were 
made by wrapping towel paper with electric wire tape around the handle of a normal size 
toothbrush. The modified scrub brush handle was made by taping a normal size toothbrush 
parallel to the scrub brush handle. Score 0 would be given when the participant wasable to 
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grip the normal toothbrush handle stably. Otherwise participants would be asked to grip the 
modified toothbrush handle in the sequence from 3.5cm to 6cm to scrub-brush handle, to 
determine which one would be more suitable for them to hold. When any kind of modified 
handle was required by the participant, score 1 would be given to this exercise. 
 
Exercise 2. Checking toothbrush handle length 
Threetoothbrushes were provided: a normal length toothbrush (Colgate), a toothbrush of 
37cm length and a toothbrush of 52 cm length (Appendix IV). The latter twotoothbrushes 
were modified by taping chopsticks to the handle of a normal toothbrush by electric wire 
tape. Participants were asked to hold the normal length toothbrush to touch the cheek of 
their face with the bristle of the toothbrush. Score 0 would be given when the participants 
were able to do it with normal toothbrush. Otherwise participants would be asked to do it 
again with 37cm and 52cm in sequence, to determine which one would be more suitable for 
them. When any kind of modified length was required by the participant, score 1 would be 
given to this exercise. 
 
Exercise 3. Positioning toothbrush 
Participants were then asked to hold the most suitable toothbrush (after modification if 
necessary) to place the bristle against 12 sites. They were buccal and palatal surfaces of any 
teeth in sextant 03, 04, 05, 06, 07and 08. Score 0 would be given when the participant was 
able to finish all task. Otherwise score 1 would be given to this exercise. Facilitator would 
consider modifying the toothbrush furtherby bending the shaft of the toothbrush to 
accommodate for the disability (Appendix IV). 
 
Exercise 4. Movement control 
Participants were asked to hold the most suitable toothbrush to perform the mini-stroke 
movement along the distance of 2 teeth. Any 2 teeth on sextant 03 buccal and sextant 06 
buccal would be selected by the facilitator for the exercise. Score 0 would be given when 
the participant was able to finish both task. Otherwise score 1 would be given to this 
exercise. To compensate for this disability, facilitator might advise participants to move 
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their head instead of their arms, or to use electric toothbrush. Assistance from 3
rd
 party 
might be the last choice if the participants were willing to accept it. 
 
Exercise 5. Holding time 
The length of time that participants could hold the most suitable toothbrush at the mouth 
corner was tested.Score 0 would be given when the participants were able to hold the 
toothbrush in position for 2 minutes or more. Otherwise score 1 would be given to this 
exercise. Advice to cope with this disability include 1) breaking down the toothbrushing 
procedures into several sessions for completion, 2) brushing one jaw only in the daytime 
and the other jaw at the nighttime, 3) assistance from a 3
rd
 party might be the last choice if 
the participants were willing to accept it. 
 
The score of the 5 exercises would be added up and hence total score ranging from 0-5 
would be obtained. The higher the DAT score, the more disabilities in different aspects of 
maneuver in toothbrushing encountered would be indicated. 
 
4.1.3 Pilot Study 
The questionnaire including the MBI and DAT was trialled for ease of understanding and 
conduction. Patients in the waiting area in Prince Philip Dental Hospital and family members of 
the investigatorswere invited to participate. Minor modifications were made in a few questions 
after in depth discussion among the investigators. 
 
4.1.4 Evaluation Questionnaire (AppendixVII) 
Questionnaire consisting of five questions was constructed for obtaining the feedback from 
the participants for evaluation. The evaluation would coverthe areas concerning the knowledge 
provided, the working attitudes of the investigators,the usefulness of our service activities, the 
overall arrangement of activities and a global question for overall satisfactions.  
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4.2 Methods 
 
4.2.1 Sampling 
Three Non-governmental Organizations for neuromuscular disorder patients were identified 
through the Internet. The organizations were approached over the phone to probe for their 
willingness to participate in the study. All of them showed their interests. Invitation letters with 
project proposals attached were sent (Appendix I).  Replies from two associations namely, The 
Hong Kong Neuromuscular Disease Association (HKNMDA) and the Hong Kong Physically 
Handicapped and Able-Bodied (HKPHAB) Association were received. Both of them confirmed 
to participate in the study. Participants, selected by convenient sampling, were recruited by the 
staff of the association over the phone. After explaining the aims and objectives of the study to 
their members, verbal consent was received from those participating members. 
Convenient samples were also selected from the Neurology Clinic of Queen Mary 
Hospital’s Department of Medicine. Patient selected by the Department would be referred to our 
study project. 
 
4.2.2 Activities Outline  
The study consisted of three major activities: 
1. Questionnaire survey and home visit  
2. Personalized oral hygiene instructions and toothbrushing modification 
3. Provision of dental treatment 
 
1.  Questionnaire survey and home visit 
A list of participants was provided by the 2 organizations with name and contact numbers. 
Investigators made the second call to the participants to explain the details of our study again, 
made appointment for the home visit and recorded the participants’ home address. 
Members of our group were divided into four teams, each consisting of two to three 
members.  Each team was allocated homes for visiting based on geographic locations. The 
duration for each visit was approximately 1.5 hours, starting from 9:00am in the morning and 
finishing before 8:00pm in the evening.  
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During the home visit, a survey was conducted in colloquial Cantonese by means of face-to-
face interview. The data of the structural questionnaire as well as the MBI and DAT would be 
recorded in sequence.  
For those participants who were able to access to PPDH clinic for dental treatments, the 
questionnaire survey, MBI and DAT assessments were carried out before the treatment was 
performed.  
 
2. Oral hygiene instruction 
After conducting the questionnaire survey, the investigators would decide whether 
toothbrushing modifications were necessary for the participants. In cases where toothbrush 
modifications were necessary, the type of modification was recorded and the method was taught 
to them. Customised oral hygiene instructions were then carried out.  The use of fluoridated 
toothpaste was also reinforced.  
 
3. Provision of dentaltreatments in PPDH 
Dental services were provided to the participants that could access PPDH and willing to 
receive dental examination and treatments. HKPHAB Association was able to provide one 
rehabilitation bus to use for one day but it could carry no more than 10 people.  Other participants 
had to arrange their own transportation to PPDH.   
The scope of dental treatment provided in PPDH includes scaling, topical fluoride 
application, dental restoration and dental extraction. The details were as follows: 
Scaling with ultra-sonic scalers and hand instruments was carried out. 
Topical fluoride was applied onto the surfaces of sensitive teeth and early carious lesions. 
For sensitive abrasion lesion and incipient lesion in the aesthetic zone, a 5% neutral sodium 
fluoride varnish (Duraflour, Medicom Inc., Canada) was applied. For shallow (<1 mm) caries 
lesion on posterior teeth, the soft caries was removed with hand instrument and then a 38% silver 
diamine fluoride (SDF) solution (Saforide, Tokyo Seiyaku Kasei Co. Ltd., Japan) was applied 
with a microbrush.  
Amalgam was used as the filling material for posterior teeth with cavities deeper than 1mm. 
Light-cure composite material (Esthet.X HD, Dentsply, U.S.A.) with bonding agent was used 
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asrestorative material in esthetic zone. Glass ionomer material (Fuji II LC, GC America, U.S.A) 
was used for cervical abrasion lesion restorations. 
Dental extraction was performed for emergency pain relief. 
The required dental instruments and materials were listed. Dental surgery assistants were 
available for treatment assistance. The medical history of the participant was recorded and the 
consent form (Appendix V) was signed before examination commenced.  
During the clinical examination, the oral hygiene status of the participant was measured by 
using the Visible Plaque Index (VPI) and Gingival Bleeding Index (GBI)
7
,the presence of 
calculus
8
was also recorded. The periodontal status of the participants weas measured by using the 
Basic Periodontal Examination (BPE)
9
.  The clinical status of the dentition was also charted. 
(Appendix VI).  
Individualized treatment plan was formulated by the investigators. Treatment would be 
commenced after receiving the approval from the project supervisor. 
 
4.2.3 Training and Calibration 
Training was received in the Department of Occupational Therapy, Queen Mary Hospital 
about the use and interpretation of MBI. 
 
4.2.4  Evaluation 
The evaluation was conducted one week after the home visits or dental treatments by means 
of telephone survey. To prevent bias, the interviewer conducting evaluation survey would be 
different from the interviewer conducting the home visit or the clinical operator providing dental 
treatment to the participant. 
 
4.2.5 Data Analysis 
The data collected in the study were entered into Microsoft Excel. Proof reading was 
performed and errors were cleaned. The data were analyzed by using the statistical software SPSS 
for Windows v.19.  Independent 2-sample t-test was used to analyze the MBI score. Fisher’s 
exact test was used to assess the association between the subjective report of manual dexterity and 
the toothbrushing modifications.  The statistical significance level was set at 0.05. 
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5 Results 
 
5.1 Sample Size 
A total number of 37 participants with telephone numbers were provided by the 2 NGOs. 
After the second call to fully explain the details of our study was made, only 25 participants 
proceeded through the entire study for us to collect data. There were 2 participants referred from 
the Neurology Clinic of Queen Mary Hospital, Department of Medicine to join the study, hence a 
total number of 27 participants was successfully recruited in the study. Out of the 27 participants, 
9 of them were able to come to PPDH to receive dental examination and treatments. 
 
5.2 Demographic Background  
There were 10 men and 17 women that participated in the study.  The mean age was 
48.4±11.5. The mean period of time that participants had confirmed withNMDwas 16.3±14.1 
years [Table 1].Among the 27 participants, 70.4% were unemployed, only 7.4% hada full time 
job and 18.5% were retired. About half of the participants were secondary school graduates while 
33.3% had attended primary school level only. There were 74.1% of participants totally 
dependent on wheelchairsfor locomotion, 18.5%could walk with the help of walking aids while 
only 7.4% could walk independently without any aids [Table 2]. 
Regarding their general health status, the mean number of types of medication taken per 
person medications was 0.7. These types of medications included anti-hypertensives, 
anticonvulsants, interferons, CNS drugs, opioid analgesics, steroids, parasympathomimetic drugs, 
immunosuppressive drugs and muscle relaxants, as well as vitamin supplements. Only 7.4% 
required respirator.  
 
 
Table 1. Age distribution and number of years after confirm diagnosisof NMD 
  Mean Standard 
Deviation 
Range 
Age 48.4 11.5 25-65 
Years after confirming NMD 16.3 14.1 2-55 
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Table 2.Demographic distribution of participants 
 Number Percentage (%) 
Gender 
Male 10 37.0 
Female 17 63.0 
Occupation 
Full Time 2 7.4 
Part Time 1 3.7 
Unemployed 19 70.4 
Retired 5 18.5 
Education 
Kindergarten 1 3.7 
Primary School 9 33.3 
Secondary School 13 48.1 
Undergraduate 3 11.1 
Postgraduate 1 3.7 
Walking Aids 
No Need 2 7.4 
Non Wheelchair 5 18.5 
Wheelchair 20 74.1 
 
 
 
5.3 Dental Knowledge, Attitude and Behaviour 
More than 80% of them believed that good oral hygiene was important or very important to 
them. None of the participants regarded oral hygiene practice was not important [Fig. 1]. 
Regarding the dental knowledge, 70.3% did not know thefunction of fluoride while only about 
one third could give the correct answer. 
Concerning their oral hygiene practice, all participants were using toothpaste during 
toothbrushing. Over 80% of participants had never tried to do interdental cleaning before. The 
common reasons for not trying interdental cleaning included inability to hold interdental cleaning 
aids (36.4%) and no such information received before (27.2%). Around 70% of participants did 
not use any kind of mouth rinse because they did not think it was necessary (42.1%), while 21% 
due to tissue irritation. 70.4% of participants had toothbrushing twice daily, while 25.9% brushed 
once daily. However, one participant reported that he/she did not brush daily [Fig. 2]. There was 
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44.4% of participants reported that theyspent more than 3 minutes for toothbrushing each time, 
25.9% reported that they spent 2 to 3 minutes, while 29.6% reported as 1 to 2 minutes [Fig. 3]. 
 
Fig. 1 Distribution of participants rating the importance of oral hygiene to them  
 
 
 
Fig. 2 Distribution of frequency of toothbrushing a day. 
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Fig. 3 Duration of toothbrushing each time 
 
 
 
Most of the participants (77.8%) did not have regular dental check-up [Fig. 4]. Amongst the 
irregular dental attendees, one-third of them had their last dental visit more than 3 years ago [Fig. 
5].The reasons for not having regular dental visits included limited mobility (24.3%), presence of 
obstacles in dental clinic (16.2%), expensive treatment (16.2%), and feeling no need for dental 
visit (16.2%). Other reasons included difficulty in finding escort (10.8%), dental phobia (8.1%), 
need for antibiotic cover before dental treatment (3.7%), and unwillingness to leave home (3.7%) 
[Fig. 6]. 
 
Fig. 4 Distribution of regular attendee in dental visit 
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Fig. 5 Distribution of participants with the time of last dental visit 
 
 
 
 
 
Fig. 6 Distribution of participants according to reasons of not having regular dental check-up 
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5.4 Oral Health Impacts on Daily Life 
6 questions from Chinese translate of General Oral Health Assessment Index were asked, so 
as to understand the oral health impacts on their daily life. One global question concerning overall 
satisfaction of their oral health status was also asked and they were summarized as follows: 
 
No. Questions 
1 How often did your choice of food affected by your teeth? 
2 How often did your teeth causing discomfort when eating? 
3 How often did you worry about your teeth? 
4 How often did your teeth make you cautious when eating in front of people? 
5 How often did your teeth sensitive to cold/hot/sour/sweet food? 
6 How satisfy did you have with the appearance of your teeth? 
7 Overall how satisfied you were with your dental conditions? 
Table 3. Results on Oral health impacts on daily life and overall satisfaction  
Question Always Often Sometimes Seldom Never 
1 3 (11.1%) 2 (7.4%) 7 (25.9%) 5 (18.5%) 10 (37.0%) 
2 2 (7.4%) 0 (0%) 11 (40.7%) 7 (25.9%) 7 (25.9%) 
3 3 (11.1%) 3 (11.1%) 8 (29.6%) 6 (22.2%) 7 (25.9%) 
4 2 (7.4%) 2 (7.4%) 3 (11.1%) 6 (22.2%) 14 (51.9%) 
5 2 (7.4%) 4 (14.8%) 10 (37.0%) 5 (18.5%) 6 (22.2%) 
 
Very Satisfied Satisfied Neutral Unsatisfied Very unsatisfied 
6 4 (14.8%) 6 (22.2%) 11 (40.7%) 4 (14.8%) 2 (7.4%) 
7 1 (3.7%) 7 (25.9%) 12 (44.4%) 6 (22.2%) 1 (3.7%) 
 
From the result shown in table 3, more than half of the participants reported that they never 
(37.0%) or seldom (18.5%) limited the choice of food because of teeth. Only a small number of 
participants reported that their diet was always (11.1%) or often (7.4%) affected by their teeth.  
Only 22.2% of participants reported that they were unsatisfied or very unsatisfied with the 
appearance of their teeth. Almost half of them (40.7%) reported that they were neutral in this 
aspect. 
Concerning the pain and discomfort suffered by the participants (Questions 2 and 5), only 
7.4% reported that they always experienced discomfort during eating. 40.7% reported that they 
sometimes experienced discomfort while 51.8% reported that they seldom or never experienced 
discomfort during eating. Similar trend was found about teeth sensitivity to cold, hot, sour or 
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sweet food. Majority of the participants (77.7%) reported that they sometimes, seldom or never 
had sensitiveexperiences. Only 22.3% of participants reported that they always or often sensitive 
to cold, hot, sour or sweet food.   
Concerning the psychosocial functions (Questions 3 and 4), there was 74.3% of participants 
reported that they never or seldom cautious about their teeth when eating in front of others. 
Only14.8% reported that they often or always cautious about their teeth. Similarly almost half 
(48.1%) of participants seldom or never worried about their teeth. More than one quarter (29.6%) 
reported that they sometimes worried about their teeth. Only one quarter of participants reported 
that they always or often worried about their teeth.   
From the global question regarding the overall satisfaction with their dental conditions, 
about one quarter of the participants (29.6%) reported that they were satisfied or very satisfied 
with their teeth. Another quarter of participants (25.9%) reported that they were unsatisfied or 
very unsatisfied. Almost half of them (44.4%) did not show any direction in this issue. 
 
5.5 General Mobility Assessment (MBI) 
The results from the MBI showed that about 3 quarters of the participants (77.8%) were 
severely dependent or moderately dependent. According to the criteria of MBI classification, they 
needed certain level of assistance to allow them to complete the task for daily living. There were, 
however, 11.1% of participants that were totally dependent. They needed all the necessary 
assistance to maintain their daily living. Only 11.1% were slightly dependent or totally 
independent and required little or no assistance at all [Fig.7]. 
 
Fig. 7 Distribution of participants according to the Modified Barthel Index Score 
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5.6 Dexterity Assessment Tool (DAT) 
Results from the DAT showed that 25.9% of participants could not grip a toothbrush with 
normal-sized handle. There were 11.1% of participants that could not placea normal length 
toothbrush against their cheek. After using the optimal toothbrushes (modified toothbrush if 
necessary), there were 11.1% of participants that could not place the toothbrush at any ofthe pre-
determined 12 sites. Only 66.7% of the participants were able to place the toothbrush successfully 
in all sites.Regarding the holding time, there were 66.7% of participants that could hold the 
toothbrush at mouth corner for more than 2 minutes [Table 4]. 
 
 Table 4. Distribution of the participants according to the DAT result 
      Number Percentage (%) 
Toothbrush handle size 
   Normal-sized toothbrush 20 74.1 
   Toothbrush with a 3.5cm diameter handle 4 14.8 
   Modified scrub brush 3 11.1 
Toothbrush Length 
     Normal Length 24 88.9 
   Modified with regular-length chopstick 1 3.7 
   Modified with longer-length chopstick 2 7.4 
Number of sites that patient was able to reach 
   0 3 11.1 
   1-4 1 3.7 
   5-8 1 3.7 
   9-11 4 14.8 
   12 18 66.7 
Duration of elevating toothbrush  
at mouth level 
   >2 minutes 18 66.7 
   0-2 minutes 9 33.3 
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5.7 Toothbrushing Modification 
Based on the information from DAT, toothbrushing modifications were provided for 
66.7%of participants [Table 5]. Among all participants, 25.9% were using electric toothbrush, 
29.6% had modified the toothbrush by increasing the diameter of the handle, lengthening the 
brush shaft byusing chopstick and bending the brush shaft to facilitate proper placement of the 
toothbrush in mouth. No participants requiredmodification of more than one type. 11.1% of the 
participants could not brush the teeth by themselves and required total assistance from their 
helpers. 
 
Table 5. Distribution of the participants according to the types of toothbrushing modifications 
Toothbrushing Modifications 
Yes No 
18 (66.7%) 9 (33.3%) 
Types of 
Modification 
Grip Diameter   
3.5cm diameter 3 (11.1%)  
Scrub  1 (3.7%)  
Length   
Regular Chopstick 37cm 1 (3.7%)  
Bend Shaft 2 (7.4%)  
Mouthrinse& Gauze 1 (3.7%)  
Electric Toothbrush 7 (25.9%)  
 Total reliance on helpers 3(11.1%)  
 
 
5.8 Dental Treatment Delivered 
Dental treatments were provided to 9 participants. A total number of 42 treatment items were 
delivered [Graph 6]. Oral hygiene instructionswere given to all the participants. Eight participants 
received scaling. Fluoride varnish was applied on 18 sensitive and carious teeth in 3 participants. 
Silver diamine fluoride was applied on 2 carious teeth in 1 participant. A total of 3 fillings (1 
amalgam, 1 composite, and 1 glass ionomer) were placed in 3 participants. Removal of fixed 
prosthesis followed by tooth extraction was performed in 1 participant due to an emergency 
treatment for relieving pain. 
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Graph 6. Frequency distribution of various dental treatments provided 
 
 
 
5.9 Statistical Analysis 
 
5.9.1 Association between Subjective Report on Manual Dexterity and Toothbrushing 
Modification 
It was found that 83.3% of participants with subjective report of poor manual 
dexterity had received toothbrushing modifications, while only 33.3% of participants with 
subjective report of adequate manual dexterity had received the modifications. 
Statistically significant differences were found between the two groups (Fisher’s exact test, 
p=0.026). 
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Table 6. Distribution of toothbrushing modificationsagainst subjective report of manual 
dexterity 
 
Toothbrushing 
Modifications 
Total No Yes 
Manual 
Dexterity 
Adequate No. of participants 6 3 9 
Corresponding Percentages 66.7% 33.3% 100.0% 
Poor No. of participants 3 15 18 
Corresponding Percentages 16.7% 83.3% 100.0% 
Total No. of participants 9 18 27 
Corresponding Percentages 33.3% 66.7% 100.0% 
Fisher’s exact test, p=0.026 
 
 
5.9.2   Mean Differences in MBI Scores between Toothbrushing Modification Groups 
Participants were dichotomized into two groups, according to their status of toothbrushing 
modifications (i.e. yes vs. no.).  The mean differences of MBI score between the two groups were 
tested.  Results showed that statically significant differences in the mean MBI scores were found 
between 2 groups. (2 sample t-test, p=0.001) [Table 7]. The mean MBI score of toothbrushing 
modification groupwas 48.0±17.7 while the MBI score of no toothbrushing modifications 
groupwas 82.4±25.8. The 95% confidence limit (upper-tail) of the MBI score for toothbrushing 
modifications was 58.6. 
 
Table 7. Mean differences in MBI score between toothbrushing modificationgroups. 
  Toothbrushing 
modification 
no. of 
participants 
mean s.d. p-
value 
MBI score Yes 18 48.0 17.7 0.001 
 No 9 82.4 25.8 
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5.10 Evaluation 
Almost all (96.3%) participants reported that the investigators were equipped with adequate 
or very adequate knowledge in helping them [Table 8]. All participants were satisfied or very 
satisfied with the investigators’ attitude and 92.6% were satisfied or very satisfied with the overall 
arrangement of the event. Overall, 96.3% found this event helpful in improving their oral health. 
They were willing to participatein this event again in the future.  
 
Table 8. Distribution of the participants according evaluation results. 
Questions 
Very enough/ 
very satisfied/ 
very helpful 
Enough/ 
satisfied/ 
helpful 
Not enough/ 
not satisfied/ 
not helpful 
No 
opinion 
Do you felt the investigator had 
enough knowledge in helping you 
5 (18.5%) 20 (74.1%) 1 (3.7%) 1 (3.7%) 
How satisfied you were with the 
investigators' attitude 
14 (51.9%) 13 (48.1%) 0 0 
How satisfied you were with the 
overall arrangement of the event 
10 (37.0%) 15 (55.6%) 0 2 (7.4%) 
How helpful did you find this event 
in improving your oral health 
9 (33.3%) 17 (63.0%) 0 1 (3.7%) 
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6 Discussion 
 
6.1 Recruitment of Participants 
Difficulties were encountered in subject recruitment because of various administrative 
reasons.  Because the HKNMDA organization has meetings only every two weeks and has no 
previous experience in carrying out this type of project, for a collaboration to happen, we would 
have needed to contact the organization months in advance. The resources of the NGO in Hong 
Kong are limited, making the development of a new service even more difficult. The same 
problem was met when HKNMDA was organizing the Flag Day during the period of our service. 
The organization could not spare extra time and resources to us during that period of time. In 
addition, HKNMDA could not provide patient transportation to PPDH.  The rehabilitation bus 
services provided by other organizations in Hong Kong are expensive. The bus service has to be 
booked at least eight months in advance.  Consequently, most of the HKNMDA members could 
only be home visited.  Only 3 HKNMDA members could arrange their own transportation to 
PPDH for treatment. HKPHAB owns a rehabilitation bus and therefore more members from this 
association could be able to come to PPDH for treatment.  From this point of view, it is clear that 
the availability of transportation and accessibility of dental services are essential for providing 
special care dental services. 
 
6.2 Home Visit 
Through the home visits, NMD patients of different severity and mobility were touched.  
Home visits provide a good way to study how the participants conduct their oral hygiene practice 
in their living environment. Custom made advices could be very useful for them to improve their 
oral hygiene and oral health status. Although most of the NMD patients in the home visit were 
capable of being transported by rehabilitation bus, some NMD patients could only receive 
outreach dental services in their home due to various reasons from physical, financial and 
psychological limitations.  Home visits require a lot of manpower. However, it can also serve as 
the frontline of the special care dental service to conduct general screening of the patients’ dental 
problems. Only those patients with treatment needs will be transported to special care service by 
rehabilitation bus. It will greatly reduce the demand of rehabilitation bus, as well as the numbers 
of special care dental clinic in Hong Kong. 
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6.3 Toothbrushing Modifications 
From the result of dexterity assessment and questionnaire, it was found that NMD patients 
encountered a number of difficulties in their oral hygiene practice.  It was noticed that due to their 
compromised mobility, excessive handshaking during toothbrushing was common. Some of the 
participants required the use of both hands to hold the toothbrush.  Some participants needed to 
rest their elbows on the table, to acquire a better stability and control of the toothbrush. 
Customized toothbrush modifications provided a better access to all the sites in their mouth, as 
well as providing a better control. The importance of interdental cleaning should be reinforced as 
many participants felt that there was no need to floss. Many participants did not know the correct 
way of flossing as well. It was alarming to note that one participant made her own sour garlic 
drink, hoping to improve her joint mobility but failed. Unfortunately, this kind of home remedy 
negatively affected her dentition and had eventually led to generalized severe dental erosion. 
From this viewpoint, we found that the dental service provider should be tailor-made dental 
health education material, including the possible side effects of common remedy diet in the 
community. 
 
6.4 Difficulties in Providing Dental Treatments in Routine Dental Settings 
Generally speaking, the participants who received dental treatment in PPDH have good oral 
hygiene and good attitude towards oral health. They were keen to learn the correct methods of 
toothbrushing. They asked questions on how to maintain a good oral hygiene proactively.  This 
may possibly due to the fact that they are more cautious about maintaining their healthiness. With 
such a serious chronic disease in their life, they are highly motivated to be healthier, including the 
way to improve their oral health status. 
When providing treatments to these participants, a number of difficulties were encountered. 
In order to outline dental care service suiting the special needs of these patients, it is necessary to 
address these technical difficulties. Most participants have difficulties in locomotion and require 
wheelchairs to assist.  Due to the limited space of the clinic in PPDH, it requires quite a lot of 
efforts to transfer the patient from the wheelchair to the dental chair. During the transfer, the 
operator had to rely on the helper of the participants to finish the task. None of our operator had 
such knowledge and experiences in wheelchair transfer. Without such training, both the operator 
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and the patients are at risk of injury during transfer. The clinical setting especially the layout of 
the treatment unit of PPDH is similar to that of private clinic, it is anticipated that the same 
difficulties will be encountered in most private clinic as well.  During the dental treatment, some 
participants cannot lie down in supine position on the dental chair for a long period of time due to 
back pain and discomfort. To cope with this problem, we needed to provide more breaks during 
the dental treatment, and therefore the treatment time was lengthened.  Due to their muscle 
problems, some participants have limitation in the extent and duration of mouth opening. The use 
of mouth props can partially resolve this problem. Water choking during treatment can be another 
problem as they can poorly tolerate water in their throat. An efficient high volume suction 
operated by experienced DSA can help a lot. Some participants have slurred speech and required 
more patience in communication by the operator. The patient, who received dental extraction in 
emergency, had suffered from long-term severe dental pain for a long time. She was unable to 
access to dental service due to her limitation in locomotion and finance. She was extremely 
ecstatic to have her painful tooth extracted and could not stop expressing her gratitude to our 
group members.   
 
6.5 Obstacles under the Current Dental Health Care System 
In order to outline the special care dental service for NMD patients, it is necessary to 
address the obstacles faced by these patients under the current dental health care system. 
Under the current dental health care system in Hong Kong, dental service is mainly 
provided by the private sector. From questionnaires survey, it was found that the transportation 
from their home to the dental clinic is a huge problem they faced. Currently, the government does 
not provide any non-emergency transport service for NMD patients; therefore, the patients have 
to arrange their own transportations. Taxiing is the most feasible option, yet it is inconvenient and 
expensive. All participants expressed the same concern regarding the difficulties in finding 
transportation and escort to the dental clinic.   
Even though these patients can successfully arrive at the clinic, the clinical setting is often 
not wheelchair-friendly. The entrances of many dental clinics are too narrow for wheelchair and 
may even have steps. Furthermore the waiting area will be very crowded when a wheelchair is 
accommodated.  
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The training in NMD patient transfer is greatly in need for those special care dental service 
providers. One of the participants reported that she was once refused to be transferred from the 
wheelchair onto the dental chair because neither the dentists nor the auxiliary workers had 
received any training in patient transfer before. In Hong Kong, under the legislation of 
Occupational Safety and Health Ordinance (Cap 509), both the employer and the employee are 
responsible for the safety of others in the working environment
10
. The government dentists and 
the auxiliaries may refuse to transfer patient if they do not have enough training and practice to do 
so.  
 
6.6 The MBI Score and Toothbrushing Modification 
The MBI is a common tool for our medical colleague to assess the general mobility of 
patients. It has been used widely in different specialties so that almost all medical doctors will 
understand the meaning of the index score. Furthermore, the MBI is simple and easy to 
administrate. That is not time consuming in conduction as well. The training and calibration is 
very effective as well. In our study, it was clearly shown that the NMD patients who received 
toothbrushing modification have a statistically significant lower MBI score than those did not 
receive. The mean difference in score is 34.4, which is not a small magnitude as well. In our study, 
due to our limited resources and small sample size, only the 95% confidence limit (upper-tail) of 
the MBI score in toothbrushing modification group was calculated. The usefulness of this score 
(58.6) as a guideline to advise NMD patients to receive dexterity assessment for toothbrushing is 
worth to be explored in the future. However, the usefulness of using MBI score as a screening for 
toothbrushing modification seems to be promising due to its simplicity and common use in 
medical field. 
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7. Conclusions: 
 
i. Patients with neuromuscular disorders have impaired manual dexterity in toothbrushing, 
based on the results of our Dexterity Assessment Tool and the subjective report of manual 
dexterity. 
 
ii. NMD patients have difficulties in accessing dental care service and the existing dental 
care service cannot meet their special needs especially transportation and chair transfer.   
 
iii. Generally speaking, the oral health status of NMD patient was not bad and the oral health 
impacts on daily life were not serious. 
 
iv. Therefore, it is advised that home visits should be provided by outreach teams to NMD 
patients, so as to provide dental screening, tooth brushing modifications and patient’s 
motivation.  Patients with treatment needs can be brought to dental clinic by special 
transportation vehicle. 
 
v. The design of special care clinics should be wheelchair-friendly, to allow for an ease to 
access to dental chair and spaces for patient transfer.  
 
vi. For the dentists and auxiliaries that provides services to NMD patients, training and 
practice of patient transfer from wheelchair to dental chair is mandatory. 
 
vii. More considerations should be noted during dental treatment in order to cope with their 
special needs, including longer appointment sessions with more breaks, more staff support, 
extra head and neck support. 
 
viii. Service for continuous manual dexterity assessment and toothbrushing modification is 
important for neuromuscular disease patients to maintain their oral health, as their general 
mobility will degrade gradually.  
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ix. When patients are assessed for their general mobility by MBI, DAT is recommended to be 
carried out when patients’ MBI score fall below 59.  Those that need toothbrushing 
modification could then be assessed. 
 
8. Recommendations: 
 
1. The conclusion of our study is based on a small sample. Further study of a larger scale is 
required to verify our conclusion in the future. 
 
2. The DAT could be improved and further investigation should be carried out to test for its 
validity and reproducibility.  
 
3. The sensitivity and specificity of MBI score as a tool for general screening for 
toothbrushing modification, should be investigated in the future. 
 
4. The relationship between MBI and toothbrushing modification in other special needs 
groups, such as elderly, should be studied. 
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Proposal for Community Health Project 2012 
 
12thDecember, 2011 
 
[Organization name]   
   
Dear [Sir/Madam] 
 
We are a group of fourth year dental students from The University of Hong Kong and are 
now conducting a community health project named “Oral Health Care for people with Neuro-
muscular Disorders”.  
 
 We hope to have a greater understanding of the oral health status of these individuals so 
we can improve their oral health. Oral health is not to be neglected as to continuously maintain 
the quality of life for these individuals. To achieve this goal, our project will benefit participants 
through dental examinations and oral health education. In addition, we will be providing basic 
dental treatments to suitable participants. The project will commence at the end of February and 
we hope to be able to visit your centre twice to complete these services. 
 
Enclosed, please find a copy of our project proposal.  If you have any queries regarding 
our project, please feel free to contact us anytime.  Thank you for your attention and I hope to 
hear favourably from you soon.  
 
Yours truly,  
 
 
 
 
 
 
 
Tsoi Ka Yung Yedda     Dr. May C M Wong 
Group 4.2 Representative                                          Associate Professor, Dental Public Health 
Faculty of Dentistry      Faculty of Dentistry  
The University of Hong Kong    The University of Hong Kong 
  
Appendix I – Letter to neuromuscular disease associations 
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Oral Health Care for People with Neuro-Muscular Disorders 
 
Project Organizers: 
Year 4 students from the Faculty of Dentistry, The University of Hong Kong 
 
Teaching Supervisor: 
1. Dr. Jerry K S Liu, Part-time Clinical Lecturer, Dental Public Health, Faculty of Dentistry, 
The University of Hong Kong 
2. Dr. May C M Wong, Associate Professor, Dental Public Health, Faculty of Dentistry, The 
University of Hong Kong 
 
Aims: 
1. To improve the oral health of a group of people with neuro-muscular disorder through 
dental care services  
 
Objectives:  
● To understand the current oral hygiene practices of a group of people with neuro- 
muscular disorders  
● To investigate the oral health status of a group of people with neuro-muscular disorders  
● To provide oral hygiene instructions 
● To determine the treatment needs of each selected participants 
● To provide basic dental care services for selected participants 
 
Target Group: 
● Patients diagnosed with Neuro-muscular Disorder, mainly Motor Neuron Disease, Spinal 
Muscular Atrophy, Muscular Dystrophy, Multiple Sclerosis, Spinocerebellar Ataxia 
● Age: 18 years or above 
 
Estimated Number of Participants:   60 
 
Proposed Project Period: February 27 - March 3, 2012 
 
Programme (consists of 2 visits): 
 
First visit: 
1. Oral health check-up 
● History taking 
● Clinical examination 
 
2. Oral health education for patients and caretakers 
● Personalized advice on oral health practice in the form of small group discussion with 
teaching aids and pamphlets 
 
Second visit: 
Delivery of dental treatment  to selected patients. Treatments include: 
● Scaling and Prophylaxis 
● Fluoride varnish application 
● Fissure sealant 
● Simple restorations 
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● Recommendation and Advice 
 
Expected Resources from Organization: 
● Venue 
● Publicity 
 
Contact Persons:  
 
Ms. Yedda K Y Tsoi  (Year 4 Dental student, Group 4.2) 
Mobile: 9853 5701 
E-mail: tsoikaren@hotmail.com 
 
Ms. Clara K Y Luk (Year 4 Dental student, Group 4.2) 
Mobile: 9018 9349 
E-mail: claraluk@hkusua.hku.hk 
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香港大學牙醫學院公共衛生學系對神經肌肉障礙患者之問卷調查 
 
本問卷旨在解神經肌肉障礙患者的口腔情況。 
請在適當空格内填’’√’’號，一切資料絕對保密。 
 
第一部分. 個人資料 
1. 性別： 
 □1.男 □ 2. 女 
2. 年齡：_________歲 
3. 教育程度： 
 □1.未受教育 □2. 小學以下   □3. 小學程度 □4. 中學及預科程度 
 □5. 大專程度 □6.研究院或以上□7.特殊教育 
4. 工作性質： 
 □1. 全職 (___________________) □2. 兼職 (___________________) □3. 學生  
 □4. 無業 □5. 退休 □6.其他 (___________________) 
 
第二部分. 醫療背景 
5. 請問你患有以下哪一種疾病？ 
 □1. 運動神經細胞疾病（Amyotrophic lateral sclerosis, ALS） 
 □2. 脊髓肌肉萎縮症（Spinal Muscular Atrophy, SMA） 
 □3. 肌肉營養不良症（Muscular Dystrophy, MD） 
 □4. 多發性硬化症（Multiple Sclerosis, MS） 
 □5. 重肌無力症（Myasthenia gravis, MG） 
 □6. 其他：＿＿＿＿＿＿＿＿＿＿＿＿＿ 
 □7. 不清楚 
 
6. 你被診斷患有該疾病的年份為＿＿＿＿＿年。 
 
7. 請列出你現正服用之藥物： 
______________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
8. 請問你需要用什麼工具輔助行走呢？ 
 □1. 不需要 □2. 手杖 □3. 助行器 □4. 輪椅 □5.卧床 
9. 請問你是否需要使用以下的醫療輔助器?（可選多項） 
 □1.呼吸機 □2. 抽液器 □3. 鼻胃管 □4. 其他：_________________ □5. 不需要 
Appendix II –Questionnaire (including the MBI and dexterity assessment form)  
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10. 請問你有沒有進食困難？（可選多項） 
 □1. 有，請列明原因：□張口 □咀嚼 □吞嚥 □口乾□其他：＿＿＿＿□2. 否 
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第三部分. 口腔衛生 
11. 請問你如何清潔牙齒？ 
 □1. 能夠自行清潔牙齒 □2. 需要別人協助 □3. 沒有清潔牙齒（跳至 15題） 
12. 請問你刷牙的習慣是怎樣的呢？ 
 □1. 少於每日一次 □2. 每天 1次 
 □3. 每天兩次 □4. 每天三次或以上 
13.你需要每次花多少時間清潔牙齒？ 
 □1.少於一分鐘 □2. 一至兩分鐘 □3.兩至三分鐘 □4.三分鐘以上 
14. 請問你有否使用牙膏刷牙？ 
 □1. 有 □ 2. 沒有 (原因：_________) □3.間中﹝每用一次; 原因：__________﹞ 
15. 請問你知道牙膏中的氟化物有什麼作用？（只選一項） 
 □1.防止蛀牙 □2. 防止牙肉發炎 □3. 預防口氣 □4. 沒有功用 □5.不知道 
16. 面對日常口腔清潔，你有甚麼困難？（可選多項） 
 □1.不懂正確的口腔清潔方法 □2.未能緊握牙刷 □3.手部不靈活 
 □4.張口困難 □5.漱口困難 □6.其他：________________ 
17. 你認為清潔口腔在你生活中有多重要？（請給予分數：0分為最不重要，5分為最重要） 
  ________________ 
18. 你有每日用牙線／牙縫刷嗎？ 
 □1. 有﹝每日用次﹞ □2. 沒有 (每用一次; 原因：_____) 
19. 你有每日用漱口水嗎？ 
 □1. 有﹝每日用次﹞ □2. 沒有 (每用一次; 原因：_____) 
 
第四部分. 牙科治療背景 
20. 你有每年定期檢查牙齒的習慣？ 
 □1. 有﹝每_____月看一次﹞﹝跳至 22題﹞ □2. 沒有 
21. 你為甚麼沒有定期檢查牙齒？﹝可選多項﹞ 
 □1.行動不便 □2. 牙醫拒絕治療 □3. 牙科診所通道有障礙 
 □4. 難找人陪同前往 □5. 太昂貴 □6. 沒有需要 □7. 不願意外出 
 □8. 其他：＿＿＿＿＿＿＿＿＿＿＿ 
22. 上一次檢查牙齒是何時？ 
 □1. 從未檢查牙齒﹝跳至 24題﹞ □2. 半年內 □3. 半年至一年 □4. 一年至兩年  
 □5. 兩年至三年 □6. 三年以上 
23. 上次檢查牙齒接受了甚麼治療？﹝可選多項﹞ 
 □1. 檢查 □2. 洗牙 □3. 補牙 □4. 鑲假牙 □5. 脫牙 □6. 杜牙根 
 □7. 其他_____________________ 
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第五部分. 自我評價 
24. 你何時會因牙齒問題而影響進食？ 
25. 你有幾多時候棚牙食嘢會唔舒服？ 
26. 你有幾滿意自己棚牙嘅外觀？ 
27. 你有幾多時候會因為你棚牙或者牙肉有問題而影響心情？ 
28. 你有幾多時候會因為棚牙有問題而同人食飯嘅時候唔自在，驚人留意到你棚牙？ 
29. 你有幾多時候牙齒或牙肉食冷呀、熱呀、甜呀或者酸嘢會酸軟？ 
30. 總括而言，你有幾滿意你而家嘅口腔健康情況？ 
 
我們會在二月二十八日或三月八日提供免費基本牙科檢查及簡單治療服務，你願意參與嗎？ 
 
 
21-38題只供免費牙科服務參加者填寫： 
 
是否 
31. 你現在是否有服食任何葯物？               □ □ 
32. 你曾否接受全身麻醉？                  □ □  
33. 你是否對盤尼西林或其他食物、葯物敏感？        □ □ 
34. 你施手術、脫牙或受傷時，有否流血不止？     □ □ 
35. 你曾否服用類固醇、抗凝血葯物或接受電療？    □ □ 
36. 你曾否突然暈倒，或常覺頭暈？          □ □ 
37. 你是否懷孕？                  □ □ 
38. 你曾否患以下疾病？ 
            心臟病□      腎病□  結核病、肺病□ 
            高血壓□        糖尿病□            腦癇 □ 
               血病 □    甲狀腺病□           腦充血□ 
黃膽病、肝病□  風濕性熱病□                      哮喘□ 
 
 
〈問卷完〉 
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Appendix III - Dexterity Assessment Tool 
 
● Toothbrush size 
Patient can grip a: 
口 normal-sized toothbrush 
口 toothbrush with a 3.5 cm handle 
口 toothbrush with a 6 cm handle 
口 modified scrub-brush 
 
● Toothbrush length 
Patient can use a: 
口 normal-length toothbrush 
口 toothbrush modified with a regular-length chopstick (37cm in total) 
口 toothbrush modified with a longer-length chopstick (52cm in total) 
 
● Toothbrush placement 
Patient can place toothbrush at: 
sextant 03   口 buccal 口 palatal 
sextant 04             口 buccal 口 palatal 
sextant 05         口 buccal 口 palatal 
sextant 06         口 buccal 口 lingual 
sextant 07         口 buccal 口 lingual 
sextant 08    口 buccal 口 lingual 
 
● Toothbrush control 
Patient can move a toothbrush back and forth (one tooth anterior and one tooth posterior): 
Sextant 3 buccal: 
口>10 times 
口 between 5-10 times 
口<5 times: 口 excessive shaking 口 able to hold toothbrush steady 
Sextant 6 buccal: 
口>10 times 
口 between 5-10 times 
口<5 times: 口 excessive shaking 口 able to hold toothbrush steady 
 
● Strength to hold a manual toothbrush 
Patient can hold a toothbrush (or modified toothbrush) at level of mouth for: 
口> 2 minutes 
口 between 1-2 minutes 
口< 1 minute 
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Appendix IV – Modified Barthel Index 
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Grip diameter modification 
 
Length modification 
 
Brush head bending 
 
  
Appendix IV – Photos of modified toothbrush samples 
3.5 mm diameter 
6.0 mm diameter 
Modified scrub brush 
52 cm length 
37 cm length 
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香港大學牙醫學院公共衛生學系 
為肌肉萎縮症患者 免費牙科服務 
 
接受牙科檢查及服務同意書 
 
本人已清楚知道本活動的目的。 
 
本人亦清楚知道所有牙科治療及檢查均由香港大學牙醫學院學生在講師督導下提供。 
 
本人同意接受香港大學牙醫學院在是次活動中提供的牙科檢查及服務。 
 
本人明白是次活動未必能夠完全治療本人所有的牙患。本人自行負責尋找牙醫治療未能完
成的牙患問題。 
 
姓名：______________ 
身份證號碼：________________ 
簽署：_________________ 
 
如未滿十八歲或需要監護人 
*家長/ 監護人姓名：____________________ 
身份證號碼：____________________ 
*家長/ 監護人簽署：____________________ 
 
日期：___/ 2 / 2012 
*請刪去不適用者  
  
Appendix V – Consent form 
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Faculty of Dentistry, The University of Hong Kong 
Dental Charting 
Patient name: _______________________________________ 
Sex: 口M 口 F  
Age: ____ 
Chief Complaints : _____________________________________________________ 
_____________________________________________________________________________
_____________________________________________________________ 
_____________________________________________________________________ 
 
 
Oral Exam 
Oral Hygiene:Calculus:     口 No         口 Slight       口 Heavy 
 
 
Appendix VI –Clinical record form 
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Treatment Planning 
口 OHI ______________________________________________________________ 
口 Scaling ___________________________________________________________ 
口 Fluoride __________________________________________________________ 
口 Restoration ________________________________________________________ 
口 Extraction _________________________________________________________ 
口 Others ____________________________________________________________ 
 
Day Sheet 
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________ 
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________ 
Completed by : _______________________            Date: __/2/ 12 
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香港大學牙醫學院公共衛生學系 
為神經肌肉障礙患者提供的免費牙科服務 
檢討問卷調查 
 
請係適當空格内填’√’號，並係橫線上填上意見，一切資料絕對保密。 
 
1. 你覺得提供服務嘅同學嘅知識足夠幫到你嗎？ 
 □1. 非常足夠 □2. 足夠 □3. 唔足夠 □5. 非常唔足夠 □6. 沒有意見 
 
2. 你有幾滿意同學係成個活動入面嘅工作態度？ 
 □1. 非常滿意 □2. 幾滿意 □3. 唔係幾滿意 □4. . 非常唔滿意/好差 □5. 沒有意見 
 
3. 你有幾滿意成個活動嘅安排？請提供意見。 
 □1. 非常滿意 □2. 幾滿意 □3. 唔係幾滿意 □4. 非常唔滿意/好差  
□6. 沒有意見 
 意見：______________________________________________________________ 
 
4. 總括黎講，你認為呢個活動有幾幫到你？ 
 □1. 非常有幫助 □2. 有幫助 □3. 無用 □4. 非常無用 □5. 沒有意見 
 
5. 如果以後有同類型的活動，你仲會想參加嗎？ 
 □1. 會 □2. 不會，點解：＿＿＿＿＿＿＿＿＿＿＿＿ 
 
 
＜完＞ 
 
 
Appendix VII –Evaluation Questionnaire 
